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P E O O E E D I N G S O F G E O L O G I C A L S O C I E T I E S . 

GEOLOGICAL SOCIETY.—Apri l 1.—The Rev. Dr. O. Heer, Professor of 
Botany in the University of Zur ich; Signor P . Savi, Professor of Geology 
in the University of P isa ; Signor G. Ponzi, Professor of Comparative Ana
tomy and Physiology in the University of Home; Dr. J . Leidy, Professor 
of Anatomy in the University of Pennsylvania ; II Marchese Pareto, of 
Genoa ; and Professor A. Daubree, of the Jardin des Plantes, Paris, were 
elected Foreign Correspondents. 

The following communication was read :—" On recent Changes in the 
Delta of the Ganges." By James Fergusson, Esq., F .B.G.S. 

Before describing the local phenomena of the Ganges, the author ex
plained, first, the laws that govern the extent of the oscillations in reaches 
of rivers, either laterally or in the direction of their course ; secondly, the 
causes operating to raise the banks of rivers flowing through very flat 
plains above the level of the country at a little distance from their margins ; 
and lastly, the immense relative thickness of the early deposits in deltas 
over those of later periods, when the conditions of the river had come more 
nearly in equilibrium. 

Mr. Fergusson then proceeded to point out that in historical times the 
Brahmapootra and Ganges, on entering the plains of Bengal,—passing 
Goalparah and Bajmahal respectively,—ran originally to the sea in a nearly 
due north and south course, parallel to one another. This symmetry was 
first disturbed by the upheaval of the Modopore jungle, north of Dacca, 
by which the Brahmapootra was diverted in a south-eastern direction into 
the depression known as the Sylhet Jheels, which were the result of the 
upheaval just described. H e then further explained how the river, having 
filled up these Jheels, had returned to its former bed within the limits of 
the present century. 

Tne paper then described the effect this change had already produced in 
reopening the rivers of the western half of the delta, and showed that, if 
it were maintained, it would have the effect of so raising the eastern half 
as to restore the course of the two great rivers very nearly to the position 
they occupied before the disturbance above alluded to. 

The next point adverted to was the gradual retrocession of all the mouths 
of the tributaries of the Ganges, in consequence of the tilting back of the 
plain, by the gradual rise of the deltaic plains. 

Mr. Fergusson then stated that he conceived we had sufficient historical 
indications to show that within the last 5000 years the plain of Bengal has 
been nearly in the same condition that the valley at Assam now is,—a 
jungly swamp, with only a few habitable spots here and there on the banks 
of the larger rivers. 

The last phenomenon alluded to was the " swatch of low ground " in 
the Bay of Bengal. This was ascribed to the action of the tides, which, 
being accelerated on either shore of the bay, acquired a rotatory motion 
at the sand-heads, and, meeting in the centre of the bay, scooped or swept 
out this depression in the centre, and by this action prevented the growth 
of the delta seaward to the extent that would otherwise take place. 

April 22nd.—1. " On the Gneiss and other Azoic Kocks, and on the 
superjacent Palaeozoic Formations of Bavaria and Bohemia." By Sir E . I . 
Murchison, K.C.B. 

The recent important discovery by M. Giimbel of a representative, near 
Hof, of the primordial zone of the Silurian basin of Prague, induced the 
author to obtain some further particulars regarding the older rocks of 
Bavaria and Bohemia; and a large part of this communication referred to 
the sketch-map and section supplied to him by that gentleman. 
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One of Sir Roderick's principal objects in exploring this region was to 
convince himself, if possible, of the existence of a fundamental gneiss of as 
high antiquity as the Laurentian rocks of Canada and Scotland, and of 
the t ruth of M. Giimbel's view of the distinction of the gneiss into older 
and younger ; but, after a survey of the whole district, he was unable to 
distinguish any order of superposition between its two members, the so-
called younger gneiss, in one extensive tract near the Danube, dipping, 
according to M. Giimbel, under the older ; and their variable strike ren
dered it as difficult to judge by that character as by their dip, its direction 
in some places being at right angles to what it is in others. For the pre
sent, therefore, though with the greatest respect for the labours of M. 
Giimbel, he considers the gneiss-rocks to constitute one great series, it 
being certain that the two varieties are not separatedJsy any different in
tervening sediment, as in the north-west of Scotland. 

A clear illustration of the whole ascending succession is afforded by the 
order of superposition exhibited in M. Giimbel's section from Hof to Selb, 
a distance of about seven or eight miles. Gneiss is there seen resting 
against granite, and passing up into mica-slate underlying concretionary, 
quartzose, chloritie masses, which form the base of the Urthonschiefer. 
This primary clay-slate is followed by quartzites and black roofing-slate, 
in the latter of which the fossils of the Silurian primordial zone of Bar-
rande occur, and ultimately by other Silurian, Devonian, and Lower Car
boniferous strata in conformable succession, the latter passing conformably 
upwards into mountain limestone, which is shown to be quite unconform
able to the Upper Carboniferous of Germany. I n the remaining north
west portion of the section the strata are repeated in inverted succession, 
having been dislocated by the intrusion of igneous rocks. 

Sir Roderick next adverted to the question of the parallelism of the 
Silurian rocks of Bohemia with those of Britain, pointing out that the 
Austrian Geological Survey, whose new map he exhibited, had adopted, 
for this occasion only, the colours used by the Geological Survey of Great 
Britain ; and he stated his belief that too close a parallelism between the 
subformations had been attempted, and that the parallelism of such large 
groups only as Lower and Upper Silurian, as proposed by Barrande, with 
a possible interpolation of " Middle Silurian," could be maintained. 

The author then contrasted the absence of Devonian and Lower Car
boniferous rocks, coupled with the full development of Lower and Upper 
Silurian life, in Bohemia with the fuller and unbroken succession in 
Bavaria. H e concluded by observing that the conformable succession of 
strata in Bavaria and other tracts shows the existence of beds which 
bridge over the gaps, represented by unconformities, that occur in the 
British series ; and pointedly adverted to the two facts, that the enormous 
thickness of clay-slate beneath the primordial zone, though unaltered 
over large areas, had afforded no vestiges oflife, and that the transitional 
groups of strata uniting two great systems had not afforded in any country 
a link connecting one class of animals with another. 

2. " Notice of a Section at Mocktree." By E.. Lightbody, Esq. 
The lower portion of this section was stated to exhibit the Aymestry 

limestone, with its characteristic honeycomb structure, and showing at its 
upper limit a basin-shaped depression containing beds of sandy clay depo
sited parallel to its sides, and unconformable to the Aymestry limestone, 
though at a little distance from the trough this unconformity disappears. 
These argillaceous beds contain Lower Ludlow fossils, though they over
lie the Aymestry limestone; the author consequently proposes that the 
latter term should no longer be used as a separate subdivision. He also 
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remarked that, in consequence of a fault bringing the Upper and Lower 
Ludlow beds against one another, without having altered their dip, many 
fossils have been stated to occur in the Upper Ludlow which really belong 
to the Lower. 

The following specimens were exhibited:—• 
A specimen of Calais Newholdii, a new Octopod, from Mount Lebanon, 

by J . de C. Sowerby, Esq. Palatal Teeth of Cochliudus, from the Carboni
ferous limestone, by the Earl of Enniskillen. 

May 6th.—1. " On the Brick-pit at Lexden, near Colchester." By the 
Eev. Osmond Fisher, M.A., F . G . S . ; with a note on the Culeoptera, by T. 
V. Wollaston, Esq., F .L .S . 

Lexden is a village about a mile west of Colchester, and is situated on a 
plateau on the south side of the Valley of the Colno. The brick-pit shows 
this table-land to consist of thick beds of gravel and sand, resting upon 
the London Clay, and containing at its southern extremity a talus of old 
gravel. This stratified gravel is overlaid by brick-earth and soil, and is 
believed by the author to be that which elsewhere underlies the Boulder-
clay ; and he states that between it and the brick-earth there is, in one 
locality, a layer of peat containing bones of JSlephas primigenius, and the 
remains of many insects ; the latter are considered by Mr. Wollaston to 
differ from British recent species, and to indicate a warmer climate than 
now obtains in the district. 

2. " On the original nature and subsequent alteration of Mica Schist." 
By H . C. Sorby, Esq., F .E.S. , F .G.S. 

When ripples are formed whilst material is being deposited, there is a 
structure generated which the author has, in former papers, termed 
" ripple-drift," and which he now described. This structure he stated 
might frequently be seen in polished sections of clay-slates, and also, in a 
form modified through metamorphism, in many mica-schists. From a 
consideration of the facts revealed by an examination of those rocks, he 
concluded that mica-schist is of sedimentary origin, metamorphosed after 
deposition, and sometimes after the production of cleavage and other phy
sical changes; and that the bands of different minerals represent the planes 
of original deposition. 

3. " On the Fossil Corals of the Wes t Indies."—Part I . By P . Martin 
Duncan, Esq., F .G.S. 

The paucity of information concerning the Geology and "Palaeontology 
of the West Indies, and the deficiency of carefully described species of 
recent corals, were stated to have involved this subject in great obscurity. 
Dr. Duncan, however, remarked that the paper by Dr. Nugent, published 
more than forty years ago, showed the existence in Antigua of three con
secutive Coral-formations, called by him (in ascending order)—1, the in
clined strata ; 2, the cher t ; 3, the marl. 

After describing in detail the seventy species and varieties of Fossil 
Corals from the West Indian Islands which he had been able to deter
mine, Dr. Duncan exhibited in the form of tables the relation which this 
fossil fauna be :u'S to the existing fauna of the Caribbean Sea, and to that 
of the Pacific, South Sea, and Indian Ocean, showing that it is more nearly 
related to the latter than to the former. H e also showed that it bears a 
closer relation to the European Miocene coral-fauna than to the recent 
Wes t Indian ; and he therefore considered it to be most probably of Mio
cene age. The author concluded by describing what he believed to be 
the chief features of the physical geography of the Miocene period, sub
stituting a series of Archipelagos for the Atlantis of Professor Heer, and 
stating that the Pacific Ocean must have been at that period in immediate 
connection with the Caribbean Sea. 
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A portion of the skull of Mastodon latidens, from Perim Island, in the 
Gulf of Cambay, was exhibited by C. S. Mann, Esq. 

C I V I L ENGINEERS.—March 3 . — " On the Perennial and Flood Waters 
of the Upper Thames," by the Eev. J . C. Clutterbuck, M.A. 

The object of this communication was to draw attention to the nature 
of that portion of the watershed of the Thames comprising the oolitic dis
trict, and containing a computated area of 1500 square miles, situated be
tween the range of chalk hills bounding the vales of Aylesbury and of 
Whi t e Horse, and the Cotswold Hills bounding the Vale of Evesham and 
the Valley of the Severn. I t was shown that the Thames ran almost 
entirely over a clay-bed from its source, about four miles west of Ciren
cester, to its junction with the Thame stream, the limit of the district 
under consideration ; and that it was the mere carrier of waters, whether 
perennial or flood, brought in by its tributaries, a description of which, in 
the order they joined the main river, was given. Those running from 
north to south and from north-west to south-east,—as the Churn, the 
Coin, the Leach, the Windrush, the Evenlode, and the Cherwell,—re
ceived their perennial waters from oolitic strata. Those flowing from 
south to north originated in the the chalk hills, from the escarpment of 
which they conveyed the back drainage, slightly augmented by that of 
the Upper Greensand, and then passed over the Gault and Kimmeridge 
clays, either to the main stream, as the Bay and the Cole, or as affluents 
of the Ock and the Thame, from which the principal supply was derived. 

The geological condition of the source of the main stream was next no
ticed, and it was stated that the whole natural bed of the river, from 
Somerford Keynes to Sandford, below Oxford, was an excavation in the 
Oxford clay, flanked to the south by the escarpment of the coraline oolite, 
which rested on a ridge of the clay. As a rule, the lower levels of the 
valley, including also in many places the oolitic rock, outcropping to the 
north at a very slight angle beneath the Oxford clay, were covered with 
drift gravel. Wherever the floods had extended, sand, silt, or argilla
ceous loam had been deposited on this gravel; and this action was still 
going on, governed by the number and character of the floods. Thus, 
the bed of the river was, as a rule, gravel, and the banks a warp, the accu
mulation of ages. There were instances of the change of bed to the ex
tent of several chains in width ; and indeed there appeared to be no limit 
to these deviations, but the physical features of the valley. These facts 
had an important bearing on any improvement, so much needed, in the 
drainage or condition of the Thames valley. 

The perennial waters were either used for mills or for navigation. The 
mills on the tributaries were numerous. Between Thames Head and 
Cricklade they were, however, virtually deprived of water. From Crick-
lade to Lechlade the water was not applied to any economical use ; and 
again, from Lechlade to Wolvercote, three miles above Oxford, there were 
no mills. The gaugings of the numerous tributaries, where they joined 
the main stream, would give the aggregate of the water that it carried; but 
such observations had been neglected, and as the watersheds were very 
varied, any estimate of the volume of these streams at different seasons 
would be difficult. Most of these tributaries were immediately affected 
by heavy rains, and were subject to flood. The gauging of the main 
stream was beset with other difficulties, as the height and passage of the 
water was divided between the mills and the navigation, controlled, in
deed, by stringent regulations, but too often disregarded. Though it was 
not the purpose of this communication to deal with absolute quantities de
rived from the various sources, yet it was believed the following gaugings, 
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the result of several years' observations, by Mr. Stacy, the manager of 
the mills at Wolvercote, would be received with interest, and would, 
if carried out in other places, lead to valuable results. There were no 
mills for thirty miles above "Wolvercote, and the navigation, though 
"flashes " were still sent down, had virtually ceased. Mr. Stacy had found 
that, in the summer months, the river had a mean velocity of 58 feet per 
minute, when the total yield was 8120 cubic feet per minute, exclusive 
of the quantity brought down by " flashes," which it was difficult to 
estimate. During the winter months, in fine weather, without frost or 
rain, the river had a mean velocity of 94'9 feet per minute, and taking 
the sectional ar.-a as 181'5 square feet, this gave a volume of 17,224 cubic 
feet per minute. In moderate rainy weather, without floods, when the 
level of the river just reached the high-water navigation mark, the total 
quantity of water passing through the mill was 28,189 cubic feet per 
minute. At the end of December, 1862, under similar conditions, the 
total yield was 35,498 cubic feet per minute, of which 7738 cubic feet 
might be taken as the water passing from the main stream to Wytham. 
These data suggested the necessity of adopting a standard at various sta
tions, so that the results might be compared with the rainfall when the 
gaugings were taken. At the same time, observations were made on the 
river below the influx of the Cherwell and the Ock, when the yield was 
found to be 50,995 cubic feet per minute, being an excess of 15,497 
cubic feet as compared with Wolvercote, and of which excess it was esti
mated that 7689 cubic feet were brought in by the Cherwell, and the re
mainder by the Ock and the smaller perennial streams. The verification 
of these quantities was prevented by a fall of rain of nearly half an inch, 
in a few hours, which, at the expiration of thirty-six hours, doubled the 
volume of the Thame stream, and added about thirty per cent, to the 
volume of the main river. At Wolvercote, on the 5th of January, 1863, 
after about one inch of rain, the increase was from 27,986 to 48,418 cubic 
feet per minute. The rainfall from the 1st to the 7th January, 1863, inclu
sive, produced a flood in the Thames under circumstances peculiarly 
favourable for observation. The rain recorded during this period averaged 
1"61 inch over the whole watershed; Dalton's gauge, at Hemel Hemp
stead, showing a fall of 1'52 inch, and a percolation of 1'10 inch. The 
gaugings of the main river at Wolvercote then amounted to 82,500 cubic 
feet per minute, and at Clifton Hampden, below Abingdon, to 181,832 
cubic feet per minute. Of this latter quantity 44,755 cubic feet were deli
vered by the Cherwell (or an increase of 37,066 cubic feet as due to the 
flood), 24,864 cubic feet by the Ock, and 29,713 cubic feet by the many 
smaller streams, watercourses, and land-drainage outfalls, issuing into 
the river between Wolvercote and Clifton Hampden, a distance of about 
twenty miles by the river, with an average fall of two feet per mile, from 
a computed watershed of eighty square miles. I t should be stated that 
the rainfall on this occasion, on the southern part of the district, was in 
excess of the average more than half an inch. 

The state of the navigation between Lechlade and Oxford was then de
scribed. I t was remarked that from running on one stratum, the Oxford 
clay, and from other causes, it had ceased to b e ; although the physical 
condition of the river bed, and its easy gradients, offered facilities for na
vigation ; for the whole fall in this distance, 31 miles, was only 51 feet 3 
inches, or about 1 foot 1\ inches on an average per mile. 

The highest recorded floods on the Thames, since January 8,1734, were 
then alluded to, and details were given of that which occurred March 
29-31,1862. The action of land-drainage on flood-water was next con-
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sidered. I t was generally admitted that the floods in the main river and 
its tributaries rose more rapidly than formerly ; there being in some loca
lities an advance of twenty-four in seventy-two hours within the last 
twenty years. There was a difference of opinion as to the subsidence of 
the water. As yet, however, it was believed, that land-drainage had pro
duced little apparent practical effect on the volume of the flood, or peren
nial waters of the Upper Thames. 

There was- great scope for improvement in the valleys of the Thames 
and its tributaries, especially the Thame, the Ock, the Cherwell, and the 
Evenlode. Wi th a view to prevent injury by floods, Mr. Bryan Wood 
had successfully carried out several important works, based on a system in 
which the local drainage was separated from the flood. If, by some such 
plan, the floods were brought under control, and the water prevented from 
remaining stagnant on the land, property would be improved, and the 
sanitary condition of the Valley of the Upper Thames would be greatly 
benefited. 

N O T E S A N D Q U E R I E S . 

FOKAMINIFERA OF THE CHALK.—At one time I paid considerable atten
tion to the microscopic organisms of the Chalk, and. those met with on the 
bands of flint-nodules, with the hope that I might be able to distinguish the 
various strata of the Upper Cretaceous deposits by this means. I cannot 
say the result was as successful as I could have wished. The white and grey 
chalks seemed characterized by sufficiently marked distinctions, but the 
main object I had in view was, if possible, to be able to distinguish one 
stratum of white chalk from another. Along a wide expanse of cliff, like 
that of Dover, Brighton, or Flamborough Head, it is easy enough, or rather 
it is practicable, to make out each bed definitely ; but in collecting fossils 
from inland quarries, it is not so easy, and in fact is very often impracti
cable to make out the exact stratum exposed. I t occurred to me then 
tha t microscopic characters might aid towards a conclusion, if they would 
not positively decide ; and still entertaining this view, although to a greatly 
modified extent, I should be glad to learn the results of any microscopic 
investigations which any of the numerous readers of this magazine may 
have m a d e . — E D . G E O L . 

DEPTFOHD GEAVEL.—The low-level sewer now in course of construction 
at Deptford is excavated between the creek and the main street, in a deep 
bed of gravel, the spoil of which is now lying in heaps favourable for in
vestigation. No worked flints have turned up. Fragments of elephant's 
tooth, and a whole tooth of rhinoceros (?) are the whole of the foreign con
tents, with the exception of some broken pottery of modern origin, and the 
singular occurrence of a few copper coins lying in apparently undisturbed 
gravel 35 feet from the surface. The gravel abounds in the usual flint 
fossils, and some fragments of the lower beds underneath have been ex
tracted, consisting of compact green sandy marl. The highly intelligent 
manager of the works showed me the small museum of these curiosities in 
the counting-house of the works.—S. B . P . 

[Halfpence are by no means reliable evidence; they are singularly enough found in 
many singular places. Workmen leaving their jackets whilst at work is a common 
source of their being lost about. It would be well for our contributor to state whether 
he saw these halfpence actually embedded, or only heard so; also, what their dates. If 
they fell out of workmen's clothes, as we presume they must have done, it is not at all 




